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AN EVALUATION OF RESTOCKING WITH PEN-
REARED BOBWHITI

Helmut K. Buechner
Warhington State College, Pullinan, Wasle

To determine the value of restocking
with pen-reared  bobwhite, a survey
of the literature atl the aetivities of
17 important bobwhite States  was
made in 1048, 1t has Lecome elear,
after much trinl and ercor in o mnnber
of Jocalities, that the releuse of prop.
ugated pen-raised birds does not neces-
#arily or always accomplish the desired
populution increnses. A growing nume.
her of thoughtiul ndministrators and
sportsmen have ralsed queations con-
cerning the expense of propagating
bobwhite aned the regults obitained from
game-farm binds, It is the purpose of
this paper to present available informa-
tion that may help to answer these ques-
tions.

The dutn presented here were com-
piled as part of long-range bobwhite
research initinted by the Oklahoma
Coaperative Wildlife Research Unit at
the request of the Okluhoma Game and
Fish Department under the direction
of Director Kelly E. DeBusk. Walter

+ Contribution from the Qklahoma Wilds
lile Research Unit, the Oklahoma Game anid
Fish Department, the Oklahoma Agrieulwursl
and Mechanical College, the Wildlife Manage-
ment Institute, and the Fish and Wildlite
Service, U. 8. Department of the Luterior, co-
operating.

P. Taylor, Lemlder of the Unit, nnd
Fred M. Buumgartuer, Dopurtment of
Zuology, Oklnhomu Agricultural and
Mezhanienl College, huve given time
atul supervision to the investigntion
and have assisted in the prepoaration of
the present paper.

PrEvIous INVESTIGATIONS

A few carcfully comdueted experi-
ments have been made in Okfnhoma,
Missourd, Virginin, and Illinois to de-
termine  the efficncy  of restocking,.
Taylor (1048) discusses artilicinl prop-
angution in the southern States and
points out that it apparently is impos-
sible to produce sufficient pumbers
of bobwhite on game farins to supple-
ment npprecinbly the naturnl produc-
tion of native populations. The results
show that up to this dute, ot least,
releasing game-farm bobwhite is costly,
and State game departments cannot
justify the practice on an economic
busis alone.

Clark (1942), reporting on n survey
of reatocking in 25 States, pointed out
that in 1041 only 333,709 babwhite
were produced by artificinl ineans in
the entire United Stales ut o vost of
$285,1115.00, or 22 per cent of the noney
spent on all kinds of game restocking.
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indicate an extremely high prehunting-
geagon  mortality,  Apparently  the
majority of artificially reared binds
suceumb from lack of ability to adapt
themeelves to changes in food, tem-
perature, moisture, the presenice of nat-
utal pnemies, or other conditions,

Dck and Fleteher (1944) conclude
that low populations due to causes not
regular in oceurrence may Le aided in
recovery by releases of hatehery stock
under good habitat conditions provided
the nrenf are oo large for restocking
throngh natural sprinyg shifting of will
birdy, Cauges of irregular low populn-
tiona :nay be overshooting, severe loeal
hailstorms, winter storms, droughts,
and floods, Overshooling must be con-
trolled, nnd low populations from this
case cannot he economicnlly aided
by relense of hatehery stock year after
Year, It simply costs too much, Release
of game-farm bobwhite is thought to be
iustificd alse ay a means of encouraging
habitat improvements by individual
landowners. Duck and Fletcher point
out that on 225 reluges in western
Okiahoma 87 per cent of the refiige
acrenge nnd 85 per cent of the relensed
stock in 19040 could be classified ns
unjustificd. They believe that the per-
centage of unjustified releases wotld be
increused with the inclusion of eastern
Okinhoma. According to thuse authors
adverse factors such as those mentioned
operate more effectively in the weatern
part than in the eastern part of the
State,

Trnaxois

One of the best-known studies of the
value of artificinl restocking is that of
the Western Cartridge Company at
Enst Alton, Illinois (Iart and Mitchell
1041). Investigations were made over n
five-year period on a 1,200-nere tract

of Jand where hunting was permitted.
Spring relenses appnrently were fnr less
effective than full relenses. From 108
banded bolwhite released in the spring
of 1940 only one was recovered. During
the provious year no bands were re-
covered from spring relonses. Some
success in restocking was indicnted by
recoveties of nutumn releases, In 1940,
bands from 57 (18 per cent) out of 319
birds were returned. ‘Thig compuratively
high percentage of return seems cn-
cournging, slthough the cost per bird
bagged was rather high (23,00 to $1.00).
While it wmny be possible for private
individunls or sportsmen’s clubs to
regtock at these costs, State ganme de-
purtments woull find it difffeult, at
these rates, to provide o sufficient
munber of gume-furm binds to supple-
ment materially the natural production
andd inerease the annunl harvest. ‘Phus,
il the estimated 2,000,000 birds killed
in one year by hunters in Oklnhioma
could be produced in hateheries at these
fuvorable Alton, Illlinois rates they
would cost $0,000,000 to 8,000,000
Ralph E, Yeatter (Ancaymous 1047),
Game Specialist of the Nlinois Natural
Nistory Survey, slates that it would he
necessary 1o expand greatly the al
ready large number of propagated
bobwhite relensed annually in the State
to add even one bird per year to each
covey rearcd in the wild, 1le also states
that it is impossible on cconomic
grounds for nny State conservation de-
partment to propagate quail on the
tremendous scale that would be neces-
sary to insure good hunting each year.

Missovumi
A carctully  controlled threeyear
experiment by Bennitt (1044) is one o€
the most noteworthy contributions tu
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our knowledge of bobwhite restocking.
Two urens, cach slightly over 2,000
neres in extent, were selected for the
study; one was heavily stocked with
pen-rented bobwhite ench spring (1942~
1044) 2wl the other served s u control
arca, N total of 366 healthy, banded
hinls were released during the three-
yeur period, Eueh spring before the
covey breakup and cach fall Lefore
the hunting senson bothe arens were
curcfully eensused with dogs by staly
members and students of the Univer-
sity of Missouri and nany interested
sportsmen from Columbin, Results of
the investigation showed: (1) The
unstocked aren earried a higher popu-
Intion of birds, (2) the population on the
stocked nren was actunlly smaller each
yoear in relntion to thie unstocked nrea,
(3) the pen-reared quail dicd not supple-
ment the matural reproduction, (1)
ench winter the population of the
stocked area deerensed to the usitnl
carrying capacity for wild birds, and
{5) no bunils were recovered from the
306 Lunded birds although about 100
birds were killed each senson on the
stocked aren, ‘The study indieated
clearly that if conditions are right, the
birds will bo there regardless of restock-
ing, If additions! carrying capacity
does not coxist, additionnl binds are
wisted,

The Conservation Federation of Mis-
souri (Anonymotis 1047} recently mude
u sutvey of 156 leading quail-hunting
States, Ten of these (11 includiog
Missouri), Arkansas, Missigsippi, Flor-
ida, Texas, Okinhioma, Alabamu, Penn-
sylvania, North Carolina, Georgia, and
Illinols, reported that releasing pen-
reared quail did not contribute to hunt-
ing 8success, West Viriginn reported
that restocking contributes slightly,

Virginin termed the effeets “doubtfut,”
and Tennessee reported that sufficient
information for definite conclugions
was not available for the state, Only
two, South Cuaroling and Kenfucky,
replied that they considered restocking
un effective measure. However, South
Carolinn does not release pen-raised
birds, nnd Kentucky believes artificial
replenishment helps principully in pub-
lic relations. The Missouri survey pre-
vented politieal pressure groups from
furcing the State Conservation Com-
mission to estublish an expensive pro-
gram of propugation.

Vinoizta

The results of hobawhite restocking
experiments (Phelps 1948), condueted
by the Virginin Commission of Game
and Intand Visheries ns o purt of ils
Pittmun-Robertson program, indieate
that liberations of pen-rearcd bobwhite
are not wortbwhile, Sevaral unitg, each
consisting of two nrens, were chosen for
the study. All native hobwhite were
removed in the fall from one aren ("A")
by shooting in the fall, sl the urea was
stocked with banded pen-reared birds
in the same number and sex ratio us
those removed. One year later the birds
were again removed by shuoting to de-
termine survival of banded birds and
production of young. Ares "B" within
the unit was treated in n similar man-
ner, except that the wild hobwhite were
removed by shooting in the spring,

Unit 1, aren A" cousisting of 165
acres, wos restocked with 20 banded
bobwhite in December 1941, Al birds
were removed by shooting in Novem-
ber 1012; of the 30 bolwhile removed,
only one was banded. Aren “B” was
restockedd with 20 banded pen-raised
birds in April 1042, In November
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1042 no bunds were recovered from the
38 quail removed from the area. In
Unit 1], area A" was not treated he-
cause of loss of personnel to militsry
service, Area “B” wan restocked with
24 banded bobwhite in Aprit 1042,
None of the 19 birds removed in Octo-
her 1012 was handsd, A thinl unit
was established to teat the powibility
of establislonent of hobwhite on an
nrea where none existesh, In the spring
of 1942, an area which il no quail
populution was stocked with 20 banded
peti-renced bivds, No hwids were e
covereld from the 6 birds killed in Octo-
ber and November 1042, Repeouted
hunting for several weeks failed to re-
veal additions! birds, Although the
data  are meager and  the  hobwhite
could not he completely contralied
from “dnfting” in and out of the areas,
the studies indiente that the carryving
capneity of the lnnd is one of the
principal foctors limiting the qunil
population.

Handley (1035) repurts thut of 237
captivity-reared birds released in the
summer and full of 1931, 20 per vent
were reteapped (01 Lirds) or otherwise
accounted for (3 killed by predators)
after n lapse of 5-9 monihs. One
additional bird was shot in November
1932 and 5 more were recovered by
trapping in the spring of 1933, bringing
the total return to 08 birds or about
20 per cent, [u comparison, 245 young
and  adult  wild-trappedl  hobwhite
bunded and released in Qctober, No-
vember, and December 1025, showed o
3&-per-cent relurn from shooting or
retrapping during the ensning winter.
Scemingly this indicates that enptivity-
reared bobwhite are not handicapped in
comparison to wild birds; but Handley
Inter states that habitats will not sup-

port and hold moare than appropriate

numbers regardleas of how many addi-

tionul birds may be dumped into them.
TEXAR

In $042, the Texas Gawe, Fisl and
Oyster Commission made an extensive
survey of hobwhite restocking (Anony-
maoux 1942, 1045) and concluded that
artificinl propagation could nnt he
regarded ax nsound mansgenient prac-
tier, As 0 result of this aml other sur.
veys, ‘Texns has nover established
state bobwhite hateheries, The nd-
ministrators have felt that mure bob-
white could be produced for the hunteny!
guns il money wete spept vather for
cducation and labitat hmprovements
than for artificind propagation.

Av wn experiment, the Texus Co-
operulive Wildlife Resenreh Unit pur-
clinsed 52 pensraised babwhite fram &
Florids breeder and released them on
excellent Pnst Texas runge in Muareh
1936, They evidently died or moved
awny, for none was retaken in three
years of extensive trapping. Apparently
unnccustomed predation snd starva-
tion: through fuilure to recognize native
weed seeds a8 acceptable items of foml
nccounted for most of the deaths,

Recently, Lehmann (1018) has been
succesaful  in transplanting  *“wild-
trupped” hobwhite from nrens of abun-
dunee to depleted arens on the King
Runchin South “Fexas, Birds were trans-
planted only to situutions where popula-
tions hael bieen decimated nnd natural
barricra inhibited ingress. One arenof ap-
proximately 20 scetions that contained
only two coveys in the spring of 1046
huel not supported o shootable popula-
tion since a hurricane in 1916, Lighty
birds were released in 1046 and an addi-
tional 120 in 1047, The present popula-
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tion is ahout 50 coveys, Under these
specinl conditions reatocking appears to
bring resulls,

KgxtTucky

I'helps (1948} reports that w earclully
supervised  experiment in Kentucky
showed thnt only 28 per cent of 360
bobwbhite stocked in the fall on several
urcns could ho located 45 to GO days
luter. Only 8 per cont survived to April
of the following year. Census datn re.
vealed thut more birds perunit arenwere
prosent on the unatocked cheek arens
than on the restocked arens. Experi-
ments with older bolawhite relensed in
the spring showed that the survival sue.
coss was cven less than with fall-
relensed birds; few birds could be found
within severnl weeks after liberation,

PENNBYLVANIA

I'he Pennsyivania Game Comtuizsion
expressed its view recently (Anonymous
1917) that relensing pen-reared bob-
white to increase populntions has been
unsatisfactory and that unless better
results were produced, the practice of
releasing such birds would be discon-
tinued. Gerstell (1938) reported only
76 bands (0.61 per cent) returned (rom
12,420 bobwhite relensed in Pennsyl-
vania. No estimate was mude on the
ntimber of bands taken by Lhunters but
not turned in. Restocking, according
to Gemtell (1037), has probably been
the least effective of the Commission's
quail-management practices.

A study of propaguted bobwhite and
wild bobwhite under laberatery condi-
tions {Nestler and Langenbach 1940)
revenled that the oustanding difference
between the wild birds and pen-reared
stock was in the degree of wariness.
Ten-reared birds learned quickly how

to forage for wild foodstufls. Indica~
tions from this study are that the
propagated bobwhite may find difficulty
in coping with natural cnemies,

[xDIANA

Burnes (1947) reports that o Pitt-
man-Jtobertaon study of 6,008 bobwhite
relensed over u period of 3.6 years
showed sboul 3 per cent return, or less
than 1 per cent of the totai hunters’
kill for bobwhite in 1945. Only 2 per
cent of the band returns were received
aftor the lirst season, indicating o short
average life spun as with wild bobwhite.
He states that artificial propagntion is
not the answer to Indinna’s game-bird
problens,

In o recent article, Reeves (1048)
says that where food and cover con-
ditions are 8o poor that wild birds can-
not wnintain themselves it appears
foolish to expect pen-reared binds to
overcome these handicaps. Yet sports-
men believe that the release of birds on
nreas devoid of good caver overcomes
thie deficiency of the site,

Louistana

Analyses of returns from artificially
raised bobwhite in Louisiana (Canp-
bell ef al. 1843) show that molernte
gurvival was followed by low hunter
success, Of hirds liberated in pairs in
the spring, 61 per cent raised broods
averaging 13; nbout 30 per cent were
killed by predators and anccidents,
Only about 3 per cent of the spring-
relensed binds andd their progeny were
killed during the hunting scason. Of
birds Jibersted in groups of 10-20 in the
fnl}, 19 outl of 48 continucd as covey
units while 27 mingled witly wild birds,
All remainee near the point of release.
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During the hunting season 7 per cent of
the [nll-released birds were killed.

Fronoa

A limitwl study of the comparative
full and winter survival of will and
penereared  hobwhite wus mude by
Frye (1042). Iis data indicate an ap-
proximnte equality of survival between
the two typex of binds, latimate can-
tact with the birds on u 2,180-ncre stidy
aren enabled Frve to reeond detailed
histories of the coveys, For comparison
of survival sueeess, 166 pen-roared bolbs-
white were relensed in 22 check groups
each of which consisted of one-hall wild
hirds and one-hall hatehery binds, all
banded. At the time of finnl trapping
(January 23-Februury 7), 45 willl and
18 pen-reared birds were surviving out
of 83 birds of ench entegory released
between August 24 wnd Octobier 25,
It is su, el that relewsing pea-
rearced birds with o few wild-trappl
hirds s “leaders™ may be of practicnl
application in broad-scale restocking.

Game administrators in Floridu re-
cently stated (Anopymous 1947) that
pen-raised birds had been used in the
past but that the pereentage of survival
had not been high enough to warrant
expenditures for restocking.

NEw MEexico

Ligon (1018) strongly advocales nrti
ficinl aildl to upland game birds in
thie southwest. e states that artificinl
propagation is mandatory where the
birds must exist in scant habitats and
are subject Lo severe winters, pro-
longed droughts, and heavy overgruz-
ing. It should be emphasizedd that the
ecological conditions found in New
Mexico do not apply to the more [avor-
able cnvironments of the hobwhite

range farther east, By the use of “ad-
justing units'* Ligon has demonstrated
that releasing pen-reared quail may be
successful, More than 500 quail were
liherated in 1915 and cheeked in 1047,
Better than 80 per cont survival was
ubtuined of pen-raised sealed, Gambel
amsl hebwhite quails, The average num.
bers of young per pair raised to ma-
turity were: Sealed quail, 8; Gambel
quail, 03 and hobwhite, 10. A compar-
able cheek of 90 will resident sealed
aqunil showed an average of only 3
young per pair ruised to maturity, The
populntion density on the control nrea
(nbout 50 acres) was more than one
bird per nere at the end of the second
year, Only u few sealed quail and no
hobwhite or Gambiel quail were present
hiefore the experiment. 1t is signilicnmt
that releases were made where prac-
lieally no quail existed; liberations in
Oklahoma nml other States are usually
mnde where good ponulations alrendy
exist. ‘he New Mexico Game and Fish
Commission has  recently  embarked
on an adjustment-nnit program for
upland game birds. Major objectives
are: {I) Proper orientation of propa-
goted stork, (2) care of resident binds
in times of need, (3) insurance of sur-
vival of transplanted wild stock, and
(1) expunsion of runges, It will be in-
teresting to observe the progress in ap-
pliention of this new wildlife techinique,

Gronara

In his well-known monograph on the
hobwhite, Stoddard (1931) pointed out
that investigations are greatly needed
to determine the pereentages of pen-
reared hobwhite, released by different
methods, that become adjusted to their
environment and survive the many
dangers confronting them afield, Later
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(Stoddurd 1936), he cmplinsized that
environmental improvement is superior
to awl more economical than restock-
ing.

Mississrrm

The Migsisaippi Gune anld Fish
Commission lhins become one of the
strongest opponents of restocking with
uplund game birds, [t has been emphat-
jeally stated (Anonymous 1944) that
the money of Miksissippi huntes shonld
not be wasted on restocking and that
the problem is probably mostly one of
foed and cover for bobawliite,

Bopwirer Srate Gase Faus
AcniviTies ANp REsToeRING

A current questionnuire-survey of 17
bolswhile States i sununarized in
Tuble 1. Six of the States (Alabamay,
Arkansas, Florida, Missouri, North
Carolina, amd South Caroling) have
completely abamsloned their bobwhite
fnrms. Missisgippi and Texas have no
gume farms.  Indinng, Pennsylvanio,
anil Virginin have decreased their game-
furm  bobwhite production, CGeorgia
distributes hobwhite eggs to 4-11 and
FFA Clubs ns a public-relations mens-
ure to create interest wmong boys wl
girls, lown aml Louisinnn muintain
their production at 5,000 to 8,000 hoh-
white per year. West Virginin increased
production from 6,000 in 1917 to 5,000
{estimated) in 1948, Ouly Okluhoma
nnd Keatucky reported a considerable
increase in bobwhite productivn and at
lenst a slight incrense in the unnual
tinrvest, based on the return of bands
from the pen-raised birds. Okluhonn
produced abont 60,000 and Kentucky
30,400 in 1048,

The survey shows that most States
nre in agreement that artificinl restock-

ing is not effective in augmenting either
the total population or the nnnual har-
vest of bobwhite, It shows, furthermore,
that with two significant exceptions
(Okluhoma and Kentucky) bobwhite
game farma are being abundoned and
production decrensed., ‘The national
trend is definitely away from restock-
ing with pen-rearcd bobwhite as o
means of supplying greater numbers of
baliwhite for the huntor.

Wik axn Wiues To REsTuck

Acvording to Studholine (1948}, game
stocking is justified : (1) On areas known
to meet the species requirements, but
wliere the species has been killed out,
(2) on formerly good range where the
habitut was eliminated and has since
developed into suitable environment,
13) on areas that luek a satisfactory
native speeies vet provide proper hnbi-
tat for u desicable non-native, and ¢4)
on areas where the sex rutio has bheen so
distorted that the species eannot prop-
erly reproduce. Il these eriterin nre
followed, restocking from sinte game
furms will take its pluce as n minor
management practive, Almost invari-
ably poen-reared bobwhite are now re-
leasedd on areny where native popula-
tions alrendy exist, Without increasing
the currying capneity of a particular
uren through definite habitat improve-
ment, inerenves in the gquail population
eannot be expeeted. Hart and Mitchell
(1947) repeatedly point out that before
pen-raised birds are liberated the habi-
tut must be improved te increuse the
carrying eapacity of the land.

The question still remuins whether
birds shonld he liberated even on im-
proved sreas where there is a source of
supply of native wild birds. The work
of Murray (1948} on habitat improve-
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1043
Game Farmn ~ Cost/Bird s
State 1atus Relensed Commenta
Alabinmn Abandoned $3.00 Roatocking did not inereane the annual
YOALA ago harveat
Arkansns Abandoned — To increass harvest, boliwhite ahoyld he
relensed during open reason
Florida Abandoned $1.50-2.51  High mortality in pen-raised quail and high
cost made reatoeking worthleas
Georgis Eggs distributed - Restocking wanattempted for 18 years with
to 4-1l and FFA no suceens. Expenditure far distribution of
Cluba exgn in justifinl by tho intercst ereated
lmonﬁ boys and Fn' ']
Indians Produetion — Artificial testocking in not the answer 1o
decreased Indiana’s game-bird probleins
considerably .
lows Production $0.08 ‘The atate han no poritive evidence that bob-
msaintained at white hiave increased hiecauno of restocking
0,000-8,000 per
eAr
Kentucky f'roduction $0.78 That annual harvest hins been incrensed at
Increased least alightly is corcoborated by the retuen
contiderably of bands from the pen-raised Eirds |
FLoyisiann Production $2.00-2.80 Al bubwhite are earried through winter for
maintrined at spring distribution. No positive evidenes to
5,000-0,000 per indicate an Increase in annual harvest, but
year it is believed that pen-reared hobwhite do
increans the popalation
Missisnippi No boliwhite - Considering the Iarge annual finrveat of
game farin qusil by hunters, we do not believe that re-
stacking with qunil in necepanry, There are
no places in the atate where there in not
idc?unlc seedd atock of quail
Missouri Abandoned $2.00 All bobwhite farmn were atiandoned in the
epring of 1938, Reaearch indieates fnilure of
restoeking to u05mvnt the natural harveat,
The coat per bird survived in the spring of
1938 was $32.00
North Abaundunwml - The last year of game-faim operntion was
Carolins 1012, ‘I'he release of game-fnrm-reared bob.
white did not inerease the annual harvest
Oklahomn Production - Hotne guine administrators and sportamen
incressed o fee] that restocking increases hath the popus
sbout 60,000 Intion and anpunl harveat. Hobwhite aee
in 1048 reared the last 4 weeks by 8% cooperating
:Porlamms' clubs
Pennsylvanin  Incroased —_— opulations sstallished themrelven and be-
rrmlucllon up to eame Inirly abundant in certain seetions
048; decreasnd where hobwhite were extinet i 1036G; thin
this year e?ulgi have bren accotnplished only by res
rtockin
uth Abandoned — Our mt’ﬁvo nupply in sullicient to take care
Carolina . of our neads in most parts of the State
Texaa No game farnin — On the basis of a survey of bobwhite restock-
ing in other States which Indicated the futil
ity of the method, Texaa nover catablinhul &
ame farm
Virginls Produetion Estimated Hesearch in Virginia indicates that restocks
, decreased at $3.00 Ing does not increase the mnnual harvest
West Virginia  Production $3.00 for Production increared from 6,000 in 1047 Lo
slightly spring-re« 0,000 (estimated) in 1948. Vriel checks on
increased lenaed birde

releancd birds have indieated very poor
a?:givnl, particularly in  apring-released
1 }
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ment in Missouri indicatea that native
hobwhite will build up higher poputn-
tions on a given aren when food und
cover are incremsed. [L must also he
kept in ind that soil fertility and
climate set o top limit on the *vinwhite
population density for i given nrea. One
cannot expeet to establish a populution
of one Lird por acre on laod that is
eapuble of supporting at itx beat only
one bird per 10 actes. Freington (1036)
has emphinsized that environmental im-
provement, rathier than restocking, ix
tho best remedy for o quadl shortnge.
Winter currying capacity regulates the
populations of bolavhite in the northern
part of their ruge (probably the
southern range as well) and only n ver-
tain number of binds suevive in a given
territary “'regandlesg of how open the
winters may be and regandless of the
kincg snd ticnmbors of etenies piresent.,”

Buss, Mattison, and RKoziik (1947)
have shown that on a untueal, unshot
bhobwhite qunil ravge in Wisconsin the
normal annual turnover wns 83 por
cent, and that most of the mortality
oceurred to adults during the spring
deason. This indicates that pen-reared
hirds should be hnevested heavily in the
fall, that few will survive Lhe winter,
and that only nn insignifiennt number
may produce young.

When bobwhite populntions are low
following severe winters or poor nesting
seasons, more pen-reared hirds survive
than during normal seasons, Baum-
gartner (1944) found that nfter the wild
population had been depleted through
severe wihter losses fair survival of
hatchery binls occurred, Similur evi-
denre of fair survival after depletion
of native stock is indicated in the com-
paratively high recovery (12.5 per cent)
of bands from Ckluskee County, Okln-

homa (Anunymous 1948u). During the
1947 nesting season, torrentinl rains
greatly reduced the nesting succesa;
the rainy season was followed by pro-
longed hot dry wenther for the remmain-
ing purt of the summer, Apparently
these conditions were ndvantageous to
the survival of pen-reared binds yinee
competition from nntive hinls was re-
e,

REESTADLISHMENT OF
Native Stock

Nestler amd Studholme (1015) state
that naturs!l recovery of badly deci-
muted native populntions is o rather
slow process und that new stock must
be introduesd if raphi geowth of popu.
Intion is desiced. No factual basis is
given to support this contention. Hun-
son (1947} presents information to the
conlrary in his statement that severs
winters like that of 1929-1030 may
seriously reduce the numbers of hob-
white, but in « season or two they may
bo back to normal, The kunting season
of 1932 is #till romemibered ns o banner
year. A population inerease from one
bind per 6 aeres to one bird per 3 acres
over a three-year perivd is reported by
Suuwders (1013, Another rupid recovery
of bobwhite is shown by Errington
1915) in his fifteen-yeur local study of
the northern bolnwhite, The popalation
wae low frons 1936 to 1038, but in 1039
the fall population was more than
double that in the fall of 1048, In Oklu-
homa (Duck nand Fletcher 1044) o
considerable decline in bobwhite popu-
lntions ocenrred after the severe winter
of 1939-1040, yet by the fall of 1041
populations were huek to normal. Duck
and Fletcher do not helieve that
hatchery birds contribute to recovery of
luv  native populations. lu-coverics
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from low population levels in north.
weatern Oklahoms in 194 were equally
tupid on restocked und non-restocked
areas, [n southwestern Texas phenom-
enally rapid recovery of bolnwhite has
hoen gbserved, Lelauann (194D states
that a pusture supporting one bird per
2 or 3 acres in the spring may have o
low population the following sutumn,
and conversely, n ranch where quail
are gearce one yeur often supports
many the following season, In good
habitats thronghout most of Texas,
ondy one good hreeding season is neces-
sury to fill the coverts to eapaeity from
the natural increase of quail already
pr(‘se.ﬂ.

Undoutitedly the contradictory view-
points about the rapidity of recovery
in native bobwhite arise in part from
coaflicting evidence from the fuvorable
wouthern ranges and marginnd northern
ranges.

Ecoxoutes

Hart and Mitchell (1041) report that
each hatchery bind costs only $0.77
the titne of liberation. Their band re-
turns (25 per cent, 1930; 18 per cent,
1940), however, show that eaeh binl
bugged was worth 300 to 1,00,
Clark (1042) reports thut the nvernge
cost per hatchery quail in 1011 was
$0.86 in the United States. Brill (1311h)
Kives nn nccount of expericnce in Okla-
homn in the improvement of egg pro-
duction and adult quality, while at the
same time the cost of production was
reduced to $0.90 per bird. But at an
average of 1.20 per cent in bund returns
over a five-yenr period (Hanson 1047),
the cost per bird brought to bag is
$55.506. The report from Okfuskee
County (Anonymous 1918a) indicates

that the 125 per cent band returns
represent well over half of the bands
taken by hunters, Assuming that the
netual number of banded birds killed
wut 25 per cont of those relensed nnd
that each bird was valued at $0.70
when liberated, the cost per bagged
bird would he $2.50.

The success of restocking must be
measured by survival 1o the breciling
season and hunter suceers in the full,
The nbuve datn Bummarized from sev.
cral states show that fow binds provide
breeding stock whether released i the
spring or full und thut {ew are taken by
lhunters, While it may be eeonomical to
raise bobwhite, it hus not been demon.
strated that restocking from state gume
farins can be maintai..ed on n finuncially
sound basia. The income from license
rales to quail hunters fnlls far short of
the funds tequired for large-seale re-
stocking.

Furuns or Restovking

Gabriclson (Hart and Mitehell 1947)
hux pointed out that endenvors by state
game departments to propagate game
in great quantities for sporisinen to
shoot result in bankruptey of gune
funds. Losses of pen-reared binds upon
release are great nnd the cost of raising
the gume is far beyond the revenue
obtainable from the sportsmen. How-
ever, aince the cost of producing the
birds is largely a Inbor cost, individuals
or groups of individuals who wish to
petform the labor themselves or pay the
cost of production can nugment the sup-
ply of gamne availuble on their lands.

The Wildlife Socicty (Anonymous
1048b) hans recently suminarized the
notion-wide experience of game techni-
ciuns to the effect that no permanent
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inerense in game resouitces cah be
brought about by artificinl propagation
of birde and mammals, Money spent fur
artificial propagation often in divertwd
from ureful enterprises, such ug habitat
improvement,

Steen (1018) mukes u plen for fucing
the fuct that the uselttuess of nrtificin
testocking nx a too] in the publie
munagemnent of game s Lmitesd ol
rare; he points ot that previous time
and ground ure lost in applying wrong
romeclios and that environmental im-
provement must he l'lnpluyml to et
the problems of taday nnd build for the
future,

While the future of restocking with
pen-reared uplimt game binls cannot
be fully predicted, definite tremlds are
shown by Nestler (147} in his higtorieal
cernpilation of game-bird propagation,
Nestlor states, “Undonltedly pressure
in favor of propagation of game bieds
fur liberation will continue deapite un-
favorable evildenee of high cost, tume-
nesg, nned low satevival of stock, in onder
to supply targets for gunners if for no
hetter rensan, However, the gnmesfurm
epoch in wildlife manngement, at lenst
0 far as public funda are concuerned, is
probably past its peak, atd more atten-
tion in the future will be puid to the
restarntion and improvement of habi-
tut.” A further suggestion is made that
the propagation of gume binls in the
future muy be to supply the meat
market rather than the open fields.

At the present time propagation for
restocking purposes seems to be facing
a decline, more emplianis heing placed
on cnvironmental improvement as «
weans of inereaning holwhite popuia-
tions,

SuMMany

The present puper gives specinl ntten-
tivn 10 the place in bobwhite munnge
went of the method of propagation amd
relense of pen-renred birds, A survey of
the liternture atd policies of 17 holbe.
whiteequanil  states,  summarized  in
Table 1, showed that the moethut i
contly winl does not tnaterinlly ineregse
the shootable popitlation of hobwhite,
With theee esceptions bolawhite game
furius in these states are being main-
tained ut low level, production de.
ercased, or ahandoned.

Seemingly propagmtion wml release
of gamedurm binds has o ploce (1)
un ruitable areas where the bobwhites
have heen Killel ont either by over-
shooting or seme nutural eatastroplie,
of (2) where favorable habitat has been
crented and i= not being stocked by
native populution. Such instanees will
be few,

Boliwhite numbers on at ana gre
regulntedd bot by the birds that may e
liberated but hy the careving capseity
of the aren luring the 2eason of greatest
strese, I the habitwt is improved for
quail, there will be more bieds, B the
earrying capacity s not increassd,
liberution of additional birds may exer-
cise no spprecinble effect. The ability
of decimated bobwhite populations to
hounce back 10 normal in a seuson or
two from naiurml inerease, at lepst in
Texns and Oklahoman, is elear.

According to our reporte costs of
hutehery production vary from 20.08
to $3.00. Low survival of pen-renred
binds results in costs per bird in the
hiunter's bag from $2.80 to even $55.66
in particular caxes, Appwrently the
income from lieense snles to quail
lmanters fulls (ny short of the funde pe
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quired for large-scale restocking.

in etates alrendy possessing large
investments in quail farms, the release
of pen-renred stock perhaps mny be
justified na a teans of interesting youth
groups and sportsmen’s clubs,

Such fnrms might well be used also ns
production center for game where
clenrly justitied, on o regionnl busis,
through sale or exchange of pen-rearel
stock 1o neurby states, The ganefurm
birds produced might serve also os re-
search mnterinl, perlinps in cooperation
with covperative units or educstionyl
institutiont or the United States Fish
and Wildlife Service for getting answeis
1o gome of the questions sure to arise
in bobwhite quail foad hubits, natri-
tion, life hubits, purnsites and dixenses,
adaptation and survival, and pupulu.
tion dynumics,

The availuble evidence elearly in-
dicates little success with dargeeseule
restocking prograns, Gabriclcon (1046}
points out that restocking in uny form
shoulld be done only in cinereenvies or
when high cost is not un iten of con-
sideration. He states that the birds
should be relensed immedintely hefore
the hunting scason to provide a muxi-
mum of return. At the present tine,
propagated birds are costly. Natural
production of game is likely to he far
less costly and more practieal.
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